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SYNOPSIS 

%0ne  47  ram.  A.P.,  H.E.  Complete  Round  of  Italian  Aznnunition  was 
received  for  examination.  The  complete  round  consists  of  an  uncapped 
armor  piercing  projectile,  v/ith  windshield,  assembled  in  a  primed  brass 
cartridge  cure.  The  projectile  is  lcuded  v&th  an  Ammonium  Nitrate  - 
Cyclonite  bursting  charge  and  fuzed  with  a  base  detonating  fuze  con¬ 
taining  a  tracer.  The  cartrid.-’e  case  contains  a  double  base  strip 
typo  propelling  charge  with. a  black  powder  igniter  and  a  short 
-aluminum  dummy  primer. 
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Technical  Report  No, 1241 
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TECHNICAL  GROUP  , 

NECHaNICAL  DiiP.tRTI-.ilWT  .  .  .  .  " 

ARTILLJ1Y  AMMUNITION  DIVISION 


First  and  Final  Report 


Examination  of  Unfired  4?  mm.  A.P.,  H. 0.  (Long  Nose) 
Complete  Round  of  Italian  Ammunition. 


INTRODUCTION: 


1.  In  accordance  with  the  request  from  the  Office,  Chief  of 
Oh. .ounce,  reference  "A",  one  unfired  47  ram.  '  .P.,  H.G,  Complete  Round, 
received  from  the  military  Attache,.  Cairo,  Egypt,  was  subjected  to  a 
technical  examination.  Metallurgical  examination  of  the  cartridge  case 
vns  made  by  Frankford  Arsenal,  reference  "B",  .metallurgical  examination 
r.f  *he  project  ilo  was  made  by  V.’atertown  Arsenal,  reference  "C"  and  a 
general.  and  c hemic:-.  1  examination  of  other  components  was  made  at 
i‘i  eating.;*  ■•'■•••cnal. 


.?»  To  conduct  .i  technical  examination,  including  preparation  of 
pi,-t  omphs,  dlmcnsia ned  sketches,  a  complete  round  drawing,  chemical 
nr, Fly:  l--;  «>f  exrl <•.  ! vor  and  net  a  Humic  1  examination  of  the  projectile 
and  cartridge  e* 


p  rcpitmt: 


%  rhlnplm*  Container The  47  nm.  A.P.,  M.-  «  Complete  Hound  was 
rt  i'f'i  ,-i'd  ;viCK*'d  In  m  improvised  wooden  box. 


4,  C "ms let p  Round.-  The  complete  round,  «dsown  on  Iricletwrj  1  . 
t  >r*h  *2 >4)  and  tnclerum  4  (Drawing  F-6*4L?h),  vwifihr  4*h0  lbs. 
•ud  ;  *  >,v  tmvrg  i- *vt*#  the  projectile  v  i..  covered  with  n  grey 
aU'.iii;'  r  t *  i mp  ;  n  vd  voh  ivd,  white,  re  ■  it*  and  PL  >ok  '»,iyir  wore  painted, 
i‘e  f<n  1  nr  marking,'  .  -*;v-  painted  u  i  he  body: 


.\hev*!  the  white  hand  “  Kl44;- 

th-sv  white  »  tl-T-f 

Wilts'  and  haftAr**  7/“*‘0»d 

In  r?v*-n  Uvnl  47/dG 


The  projectile  is  a  loose  fit.  in  the  cartridge  case,  and  u  space 
l> 'tween  the  cartridge  case  and  projectile  .is  filled  with  a  Ini  in/* 
compound.  Mo  crimp  is  used  to  attach  the  cart  rid  re  case  <’>  tiV 
tile*  Harking  on  the  cartridge  case  was  in  blue  ink,  do:  t  <  f  the  l 
ing  was  not  distinguishable  but  that  which  was  decipherable  an  f  llwi 


CARlGa 


Jz  47/3'-  gr. 


4002*013 


5*  Projectile,-  The  projectile  weighs  3.10  lbs,  a.-  fired.  It  is 
of  monablock  design  with  windshield  and  explosive  cv/ity,  There  is  no 
crimping  groove  for  securing  the  projectile  in  the  ‘cart  rid  o  case.  The 
ballistic  windshield  is  attached  to  the  forward  end  and  pro rents  a 
smooth  contour  at  the  junction  with  the  projectile,  ho  marking  appears 
below  the  rotating  bond  or  on  the  base, 

6,  Fuze,-  In  the  base  of  the  projectile  is  a  base  dei.er.at  ing  fuze. 
This  fuze  bears  no  marking,  a  tracer  assemoly  is  screwed,  into  the  base 
of  the  fuze  body.  The  fuze,  complete  with  tracer  and  dr  ton. at  '--r  assembly 
is  3*7(5  inches  long  .and  weighs  ,46  lb. 

7,  Cartridge  Case.-  The  brass  cartridge  case  is  of  convent  i  T.n i 
design  having  a  tapered  wall,  a  thin  section  at.  t.he  mouth  aiv:  .  h. 
base  section.  The  base  is  threaded  and  counterbnred  to  receive  •, 
primer, 

Stamping  on  the  head  is  ah  own  below  s 

at  12  o»clock  1 94 0 

10-c*pl7 

at  ?  o* clock 

at  •  6  o'clock  47/32 

at  10  6  *  clock  .  Ml 

8,  Primer,-  No  service  primer  v,a.-.  .found  Jr.  vsr’rl  i 
In  Its  place  an  aluminum  plug,  or  dummy  primer,  r;  :• 

There  is  no  r« irking  an  ti  l?  •lummy  primer. 

UISCUSSJf-M  T  itSSNU;:; 

%  ShtM-tng  Container.-  The  /.?  an,  .  u  •.  t  ■;* 

Italian  Ammunl t Ion  war  'received  packed  in  am  impr^vi  •  *'•  i  .  •  x. 

No  infermti-c-n  in  available  the  net.*.?  f  *  * :  * 

for  shipment  to  the?  1101(1. 


V*fc 


10,  Complete  Round.-  after  photographing  the  complete  round,  as 
received,  the  round  was  disassembled  into  its. principal  components, 
Inclosure  1  (Photograph  LI—1 22 94 ) •  The  base  fuse  was  disassembled  and 
is  shown  on  Inclosure  2  (Photograph  Id-13979).  A  complete  round  Drawing 
? -6:176  (Inclosure  4)  and  dimensioned  sketches  (Inclosure  5)  were' pre¬ 
pared, 

11,  Projectile,  -  The  projectile  with  windshield  assembled  is 

?,/,.•  inches  long,  and  weighs  2.76  lbs.  The  projectile  body  is  a  silicon- 
chromium-nicKel  alloy  steel  having  a  carbon  content  of  about  ,53$.  Longi¬ 
tudinal  flow  linos  and  tool  marks  indicate  that  the  projectile  was  formed 
by  forging  and  finished  by  machining,  A  shoulder  on  the  body,  at  the 
icr.v:rd  end  of  the  bourrelet  is  provided  for  seating  of  the  windshield, 

,v  knurled  surface,  5/16  inch  wide,  is  on  the  projectile  forward  of  the 
•\  ulder.  The  knurl  is  used  to  assure  against  rotation  of  the  vdnd- 
shield  which  is  pressed  on  over  this  surface,  above  the  knurled  surface 
evidence  is  found  of  rough  machining  of  the  nose  for  approximately 
5/1-1  Inch,  above  this  rough  machining  and  extending  to  within  ^  inch  ' 

"f  U.v  tip  are  fine  machine  marks,  around  the  tip,  rough  machining  is 
i  tain  indicated  by  the  tool  marks. 


Results  of  -i  hardness  survey  indicate  an  average  hardness  of  Rockwell 
l!"'”  57  at  the  tip  of  the  body  with  a  gradual  decrease,  in  hardness  to  Rock¬ 
well  M"  P5  at  the  base.  The  windshield  is  a,  16w  carbon  copper  bearing 
.-  t.-'l,  The  ctpp"P  rot,  it  Log  band' has  a  Rockwell  MB**  42  hardness*  It  is 
jr.-i  !•••  frem  .annt.-'urd  seamless  tubing,  and  pressed  into  the  band  seat, 

.v  vi It.’.-  of  u  complete  metallurgical  .examination  of  the  projectile  and 
caulking  ring  are  contained  in  reference  "C".  The  to  if  jit  of  explosive  - 
f  .irdf  It  approximately  1*75S  of  the  total  weight  of  the  projectile. 


The  bursting  charge  is  20,5  grams  of  the  following  composition: 


ammonium  Nit  rate  ,JS 
Cyclonlt  «.,'■?  . 

ViaXj? 


*n,4 

22,0 

4.6 


1,?,  Pus-*,-  The  bus©  fuse  assembly  is  shown  on  sheet  4  of  In  do  sure 

and  the  compi-'t-  round  Drawing  P-41179,  Inclesure  4*#  The  steel  body 
“a-  i  thro-vief  In  the  has;©  end  to  receive  the  tracer  assembly.  This 

truc^r  t*i  a  y-irat.-  assembly  consisting  of  a  body,  a  .-.leave,  a  eloping 
.{  an  l  miter  and  tracer.  The  forward  end  of  the  sleeve  is  open 

f**r  i-adir.r  *h‘-  igniter  and  tracer  cetanes ifcion,  Or-verare  for 
;«*rvidvd  by  the  t-otvem  of  the  tracer  cavity 


'  i  -n  *nd 

•  '  f  ■  I  '  *  4  ,v. 

*  i  f**  l  *  *  ffc 

v,9  er-m  .fst  I  *:  r^t&pr  <.-i  ©f  yyf  b-rln»  h-roxl  1<*#  .di  Jiawslwi  and 


f  th*%  vi 

dy  afs-r  an ‘"tably  nf  the  tracer  Ini-"1  th*  fufcf*  The  surface 
r  v  i-  fin.  bed  t“  a  waffle  pat  Urn,  T'-.e  igniter  cham- 


2$  binder,  Tlio  tracer  charge ,  vhich  weighs  2,3  grans,  is  composed  of 
••  63 #0/.  Barium  Nitrate,  34,3'/  Magnesium  and  2.7jo  binder,  fhe  fuao  has  an 
explosive  train  consisting  of  a  primer,  u  black  powder  delay  pellet;  of 
ring  form,  and  a  detonator.  Complete  analysis  of  the  charges  contained 
in  the  fuse  and  tracer  composition  are  contained  in  Tnclosuri;  3.  *  lead 

caulking  ring  is  located  between  the  shoulder  0/  the.  fuze  and  the  fuse 
seat  of  the  projectile  body,  A  paper' washer  is  assembled  between  the  for* 
ward  shoulder  of  the  fui’e  body  and  the  bursting  charge,  Functioning  of 
the  fuse  is  believed  to  be  as  follows;  (The  nomenclature  referred  to.  is 
that  used  on  sheet  4  of  Inclosure  5)*  The  fuze  is  in, the  safe  condition 
when  all  parts  are  positioned,  as  shown,  a  brass  safety  sleeve  which 
has  a  longitudinal  slot  .04-inch  wide,  serves  as  a  support  for  the  primer 
holder,  The  primer  holder  is  machined  on  the  outside  to  two  diameters, 

-■ne  of  which  is  a  light  force  fit  in  the’safety  sleeve.  The  larger 
diameter  of  the  prim*1  holder  requires  the  expansion  of- the  slotted  ule*eve 
to  permit  arming.  Pressure  required  to  .expand  the  brass  sleeve  to  permit 
entry  of  the  primer  holder  is  42  lbs,  dead  weight.  Upon  firing  the  round, 
setback  causes  the  sleeve  to‘ move  rearward  over  the  primer  holder.  A 
safety  spring  restrains  the  primer  holder  from  moving  forward  against  the 
firing  pin  during  flight.  Upon  impact  the,  set  forward  free  acting  on 
the  primer  holder,  which  has  become  incased  by  the  safety  sleeve,  compresses 
the  safety  spring  and  impacts  the  primer  against  the  fixed  firinr  pin, 
Gases,or  flame  from  the  primer  ignites  the  black  powder  ring  pellet  which 
initiates  tl#j  detonator. 


^3,  Cartridge  Case,-  The  cartridge  caso  is  manufactured  from  brass. 
The  ease  weighs  432  grans,  is  7*66  inches  long  and  has  a  total  volume  of 
325  milliliters  (19,8  cubic  inches),  Tho  chemical  analysis  of  the:  brass 
shows  a  72-28  copper-air c  alloy  containing  slight  amounts  of  impurities. 

The  U.5.  army  Specification  for  cartridge  brass  is  68,5-71, '>$'  copper,- 
Tho  tensile  strength  xs  lower,  in  general,  than  the  requirement  s  far.  t.ho 
U«S»  75  mm,  Mf’Al  Howitzer  cartridge  case*  A  hardness  survey  shows  a 
Vickers  number  138  (Rockwell  0-75  by  conversion)  at  t  he  mouth  unci -in*- '  _  ■ 
creasing  to  n  maximum  of  160  (Rockwell  6—83,5  by  conversion)  at  *>»■<  *  riches 
from  the  mouth,  ’■ 


Complete  chemical  and  speotrographie  analysis 
the  tensile  properties  of  the  Italian  L7  mm,  Braar 


and  tables  containing 
Cartridge  Care  are' 


contained  in  frnnkford  Arsenal  Ordnance,  Laboratory  deport  No,  T-1156, 

reference  *‘C%  * 


14»  -Frimqr,  -  The  primer  cavity  in  the  eaftridgr*  care  contained  an 
aluminum  plug  which  appears  to  be  a  dummy  primer,  ho  charges  are  areseni 
nor  are  there  any  shirkings  cm  this  hollow  plug. 


-4' 


15,  Propellant.*  The  propellent  charge,  which  weighs  167  grans, 

exclusive  of  the  igniter,  was  found  to  bo  of  the  following  chemical 
composition:  '  . 

Nitrocellulose,#  63.7 

Nitrogen,#  IP *04 

Nitroglycerin,#  34.0 

Centralite ,#  1,8  ' 

Vaseline,#  0,5 

The  average  length  of  the  strips  was  5^49  inches,  the  width  ,31  inch  and 
the  thickness  ,028  inch,  a  complete  chemical  analysis  and  tabulation  of 
physical  measurements  of  the  powder  groins  are  contained  in  Inclosure  3. 
A  small  tin  foil  wad.  is  located  at  the  forward  end  of  the  propellent 
charge.  On  top  of  the.  tin  foil  wad  is  a  small  thin  paper  tag  which  is 
believed,  to  be  an  inspectors  tag,  A  cup  shaped  propelling  charge  re¬ 
tain*'  r  made  from  a  tough  fiberboard  approximately  l/lh  inch  thick  is 
assembled,  mouth  forward,  on  the  propelling  charge  and  tin  foil.  The 
cup  ha."  a  central  hole  in  the  base  which,  permits  the  tracer  to  extend 
through  and  contact  the  tin  foil. 

16,  Igniter,-  The  black  powder  igniter  charge  is  contained  in  a 
small  silk  bag,  colored  red.  The  weight  of  igni*  charge  is  '’,04  grams 
The  chemical  composition  follows? 

Potassium  Nitrate,#  76,2 

Sulphur,  t  9,8 

Carbon,  Z.  14.0 

t'he  .markings  on  the  tup  of  the  igniter  sag  ykji*«  indi atingui .chahlo , 

A.  O.o,  A? l/r>77 A ,  O'.*.  471/1-151). 

h.  Prank  ft  at!  nrs-vial  Ordnant'o  laborntory  Report  !iu,  T-1156, dated 
September,  1942,  Subject  ?  Setailurrloal  Investigation  of  three  Italian 
A?  mm.  Drags  Cartridge  Cases, 

d,  ?iatb.‘l<5wn  iletatlurgleul  No,  762/144*  l.itml  September  »&,, 

1942,  Subject*  lilurgical  iivamlnatlen  vf  t.  m  Hall  to  A?  mm.  a  inner 
rierilng  irujeet  Mrs.  * 


,  ;  i  ' ;  k-.  k  »v- 


mam 


Jr. I 


Reviewed  by;  ^  Prepared  by;  L^^rOfl^U^ j 

'.If  L,  Lukens,  a,  I;,  Schilling 

Chief  Crd,  Engineer  XWe<^  6*f. 


/  /  / 

Approved;  V.  I  '^d-); 

T.  C,  Chart, 
Lajor,  Ord.  Dept ,, 
Chief,  Uech,  Dept. 


•INCLOSURNS; 


Incl.  1  -  Photograph  f.i-13294 
Incl, .  ?.  >•  Photograph  M-13979 
Incl,  3  -  P.a.  Chemical  Lab,  Rpt,  No,  90020 
Incl.  4  -  Photocopy  of  Drg,  P-62176 
Incl.  5  -  Blueprints  of  Sketches,  Sheets 
1  to  10  Inclusive, 
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